AD@A105 736 KANSAS UNIV/CENTER FOR RESEARCH INC LAWRENCE REMOTE ==ETC F/6 17/9 - 
MEASUREMENTS OF RADAR BACKSCATTER FORM ARCTIC SEA ICE IN THE SU==ETC(U) 
JUL 81 R @ ONSTOTTs S GOSINENT: RK MOORE NO0014*760C~1108 
UNCLASSIFIED CRINC/RSL<TM=331=22 


or} 


EMOTE SENSING LABORATORY 


te) 
ar) 
~ 
1°) 
ne i 
= f 
~f 
= 


LEVELZ 


sate 


: qe S 
3 Ee . 
v 
oe 
a al 

+) 

~ 
oy 
oe 


This document has been approved 
for public release and sale; its 
distribution ls unlimited, ‘ee 


THE UNIVERSITY OF KANSAS CENTER FOR RESEARCH, INC. 


2291 Irving Hill Drive—Campus West 
Lawrence, Kansas 66045 


ss 81 8 03 055 


LEVEL 


\ 
\ 


"APPENDICES a ia B 


st ote meernen: For. aM 8 we. 


Lote, 


‘6 MEASUREMENTS OF RADAR BACKSCATTER , 
FROM ARCTIC SEA JCE IN THE SUMMER, | 


iibeg a <n “RCT “E531 , =) aes ae : 
@ CRI Ne / A,’ ee ae ey 
Roca een | 


BY Ae 


R.G./Onstott 
S. Gogineni 
| R.K./Moore 
C.V. / Delker . 


——————e 


Remote Sensing Laboratory 
Center for Research, Inc. 
The University of Kansas ea 


te 


@ Lawrence, Kansas 66045 ee 
J RSL Technical enor fprdum poe 


RSL_T™ 1 pa 7! 

{July Y ie: 

f /I be et aes 
p 


4 


upported by: 


OFFICE OF NAVAL RESEARCH 
Department of the Navy 
800 N. Quincy Street 
Arlington, Virginia 22217 


es 


CONTRACT/NQOQ14-76-C-1 145 


{Tomb een, A 8 Deon approved 
for puble 5 oiscir nd eclo; ity 
Batibut; ae m . unlimited ba 


FOr Rs name © 


AN, 


ot are a 


APPENDIX A 
RAW RADAR BACKSCATTER DATA 


Site-RI-TFY Frequency = 9 GHz 


| Angle of Incidence = 0° Number of Returns = 10 
p 
~26.0 -29.3 ~29.1 -31.2 -27.3 -27.0 -29.1 
| ~30.2 - 30.5 -29.9 
pr | Angl:: of Incidence = 20° Number of Returns = 16 


| -33.0 -33.0 ~36.0 -35.0 -38.0 -37.0 -37.0 


-37.0 -36.0 ~35.0 -35.0 -36.0 -37.0 -38.0 
-35.0 -35.0 


Angle of Incidence = 38° Number of Returns = 9 


“45.1 -45.8 ~45.2 -49.0 -49.0 -50.0 “49.5 
~49.0 -50.3 
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TNC IDENCE anciee 9. 

SITE-R10-p1 

CUNBER OF teTURNS: 23 FREeQUCICH: 9 Guz 
33.10 33.40 36.23 30.48 27.79 

28.80 29.45 28.44 31.40 39.99 

4.39 32.97 33.00 30.76 32,15 

4.85 34.83 28.32 29.35 30.7 

31.93 32.12 31,35 

NONIER oF RETuRns: 4 FREQUENCY: 19 GHZ 
30.32 30.0 24.94 32.57 27.70 

40.52 10.89 24.94 32,57 

NOMIER oF RETURNS: 1¢ FREQUENCY, 14 GHz 
27.68 25.04 32.50 34076 31,2) 

27.12 30.49 30.23 27045 38.20 

NUMER OF RETURNS, 16 FREQUENCY: 12 GHz 
29.86 30.72 31.74 31.11 29,56 

D768 32.40 31679 32.10 31.50 

97.64 20.53 30.83 20.76 27.95 

wat 
NUMDER OF RETURNS: 14 FREQUENCY: 13 Guz 
32.00 38.16 32.09 28049 33.49 

BE.96 7.06 34.07 34.49 34.24 

37-49 34.03 35.40 34.07 13,75 

vm 
NUIBER OF ee TURRS, 14 FIEQUENCYs 14 Guz 
37-28 12.26 38.49 9.30 33,99 

37-86 35.47 29.49 34.98 34.17 

38-10 14.38 34.20 34.75 35.72 

34.08 
NOER © ReTURKS: 15 PREDMENCT: 15 cuz 
37.08 36.66 34,11 33.35 10,58 

40.14 37.85 36.31 35.59 37,05 
AUMIER OF RETURNS: 19 FREGUENCT: 16 GHI 
37006 40.32 41.20 39035 27014 

43.34 41,51 38.54 38.25 34.39 

35.83 40.30 46.80 41.78 40,42 

97.92 39,95 42.49 38.95 
SUHIER OF sETUINS: 73 FREQUEACYs 17 guz 
$8690 42.18 47,11 45.41 05,7; 

46.34 39.79 43.146 atcig ata 

$4.23 ¢5.50 69,32 4.21 7.59 


INCIDENCE aaGyes 12.5 
SITE-R10-P1 

NUMBER OF RETORES: 34 FREOUC ICY: 
36.55 31.17 37.63 33.11 37.21. 
34.380 37.20 35.62 36.00 37.81 
37.15 34.26 36.75 38.50 38.71 
37,00 38.07 39.29 33.14 32.30 
54.74 33.78 33.69 33.25 35.49 
37.92 34.92. 36.97 34.15 35.95 
36.70 
MUABER OF RETURNS: 14 FREQUENCY; 
32.10 31.24 34,47 34.99 35.46 
35.49 35.00 33,4) 33.44 35.04 
34,7? ; 
NUMBER OF RETURN: 25 FREQUE acy; 
33.10 31.99 34.34 32.33 30.90 
33.11 34.00 32.50 30.90 J4eit 
33.28 33.95 37.39 33.99 33.3) 
35.72 33.73 34.97 34.62 34.24 
36.34 35.24 34.17 34094 33.09 
NUMBER OF RETURNS: 19 FREQUE HCY: 
31.24 31.27 39097 31.96 33.01 


‘31.90 32.18 SUA18 34.77 32059 


30.91 32.17 30.83 34.53 30.92 
31.08 30.28 33,97 30.40 

NUMBER OF RETURNS; 200 Frequency; 
37.54 33.24 36.11 38.52 37,93 
40.34 38.18 36.95 37.86 39.79 
37.76 36.52 36.75 37.22 36.86 
39.23 39.53 37.97 37.06 38.30 
NUMBER GF RETURNS: 3 SRENvEREY: 
39.69 39.02 39.62 

NUMBER OF RETUENS: 9 FREQUENCY: 
NUMBER oF RETURNS: 20 FREQUENCY: 
42.88 33.90 43,34 $4.08 43.20 
43.32 44.26 42.32 43.09 3439 
42.00 43.01 42,95 $4.50 42,25 
43.35 43,10 440.27 41.76 43,96 
NUMBER CF REtURAS: 22 FREQUENCY: 
46.30 47,11 49,29 47.24 4035 
46.47 48,15 47.29 96.86 47.48 
47.85 47,40 49.469 49.93 48.15 
47.25 48.05 $9.40 49.29 Stig 


49.52 $0.38 
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INCIDENCE ANGLE2 25.0 
STITE-R10-Pt 
WUMBER OF RETURNS: 24 FREQUENCY: 
39.27 33.12 39.17 36.80 38.80 
7.03 38.78 38.33 39.24 38.97 
37.81 37.44 38.25 39.41 39.46 
40.72 38.37 41.40 37.76 39.22 
2.50 27.84 36.04 39.53 
NUMBER OF RETURNS: 14 FREQUENCY: 
37.34 37.46 37.27 38.97 36.42 
38.18 38.00 37.06 38.50 35.85 
7.14 37.62 38.95 38.14 
NUMBER OF RETURNS: 0 FREQUENCY: 
NUMBER OF RETURNS: 0 FREQUENCY: 
NUMBER OF RETURNS: 19 FREQUENCY: 
39.38 37.460 39.15 35.90 346.11 
36.25 36.80 43.13 42.02 41.27 
41.89 39.26 45.02 39.42 40.75 
39.77 41.52 21.60 39.57 
NUMBER OF RETURNS: ©  FREQUENCYs 
WUMBER OF RETURNS: © FREQUENCY: 
NUMBER OF RETURNS: © FREQUENCY: 
MUNBER QF RETURNS: 23 FREQUENCY: 
48.47 46.41 46.18 (7.38 44.88 
40.52 47.15 46.47 48.93 47.35 
46.73 46.60 464.47 48.36 44.90 
47.20 48.39 48.12 446.73 47.86 


44.93 47.79 44.15 


9 GHZ 


10 GHZ 


11 GHZ 
12 GHZ 
13 GHZ 


14 GHZ 
13 GuZ 
16 GHZ 
17 GNZ 


74 


INCIBERCE ANGLE= 38.0 
SITE-R10-P1 
NUMBER OF RETURNS: 16 FREQUENCY: 9% GHz 
38.84 40.54 39.92 41.44 39.06 
40.56 38.78 39.26 30.70 41.79 
39.95 42.74 40.65 42.50 38.72 
42.41 
NUMBER OF RETURNS: 14 FREQUENCY: 10 GHZ 
41.62 40.40 37.71 44.11 37.60 
41.18 39.40 40.71 40.57 38.95 
39.95 42.98 39.75 39.80 
NUMBER OF RETURNS: 6 FREQUENCY: 11 GHZ 
NUMBER OF RETURNS: © FREQUENCY: 12 GHZ 
WUMBER QF RETURNS: 9 FREQUENCY: 13 GHZ 
41.05 37.78 40.00 40.16 38.70 
39.43 39.15 42.02 40.27 
NUMBER OF RETURNS: 16 FREQUENCY: 14 GH2 
43.75 45.44 43.67 45.17 44.30 
44.54 43.85 44.30 44.80 446.13 
43.52 45.38 45.27 46.46 45.00 
48.49 
NUNBER OF RETURNS: 1$ FREQUENCY: 15 GHZ 
47.97 43.53 45.76 44.24 43.24 
43.10 43.11 46.68 46.10 45.24 
44.07 43.87 42.00 42.05 49.93 
WUMBER OF RETURNS: 9 FREQUENCY? 16 GHZ 
45.01 46.58 44.60 45.22 43.84 
43.37 44.74 43.87 45.02 


NUMBER OF RETURNS: @ FREQUENCY: 17 6H 


INCIDENCE ANGLE 50.0 


SITE-R10-P1 


RUMBER OF RETURNS: 36 


42.74 
44.47 
45.78 
43.20 
43.45 
41.65 
43.07 
42,62 
NUMBER 
40.61 
42.85 
42.57 
43.41 
NUMBER 
39.84 
40.72 
41.08 


41.00 


44,35 43.57 
43.48 43.350 
42.59 43.08 
43.55 42.22 
43.65 43.17 
43.09 4t.té 


41.94 44.50 


OF RETURNS: 
43.97 42.20 
41.35 41.70 
44.80 32.74 
42.20 42.28 
OF RETURNS: 
44.54 39.40 
39.23 63.81 


45.80 39.96 


FREQUENCY: 
44.94 43.10 
44.75 42.85 
43.18 44.87 
44.16 43.51 
43.89 42.41 
44.03 43.15 


43.90 42.30 


18 FREQUENCY: 
40.65 42.80 
42.32 M644 


45.17 41.24 


16 FREQUENCY: 
41.83 42.50 
40.20 46.30 


39.73 39.24 


9 GHZ 


75 


10 GHZ 


11 GHZ 


NUMBER 
34.50 


34.60 


_ NUMBER 


47.67 
43.04 
NUMBER 
43.36 
43.5 
43.59 
44.35 
NUMBER 
43.80 
43.09 
45.22 
44.39 
NUMBER 
47.60 
7.15 
NUMBER 
49.96 


50.70 


49.93 


OF RETURNS: 


34.37 34.25 


& FREQUENCY: 


34.25 34.50 


34.54 34.74 


OF RETURNS: 
48.28 48.13 
44.36 44.42 
OF RETURNS: 
42.70 43.90 
45.43 44.29 


44.10 43.27 


OF RETURNS: 
44.02 44.45 
45.52 42.77 
44.14 46.01 


OF RETURNS: 


47.48 48.42 
48.24 27.452 
OF RETURNS: 
47.80 31.26 
30.20 48.61 


50.43 49.26 


8 FREQUENCY: 


43.14 44.50 


16 FREQUENCY: 
42.83 44.20 
43.11 45.30 


44.49 45.69 


16 0 FREQUENCY: 
44.52 44.14 
44.44 43.i2 


45.15 43.73 


8 FREQUERCTs 


43.36 43.24 


14 FREQUENCY: 
46.45 31.15 
48.14 50.469 


48.56 


12 GHZ 


13 GHZ 


14 GHZ 


13: GHZ 


16 GHZ 


17 GHZ 


ade 


mate § 
eee 


pescado 


INCIDENCE ANGLE* 0. 


SITE-R10-P2 

WUMRER OF RETURNS: 15 FREQUENCY: 9 GH2 
38,05 31.27 32.25 14.14 34.50 
33.44 29.15 30.39 28.73 34.80 


30.79 28.53 30.39 29.90 29.49 


Numpek OF RETURNS: 13 FREQUENCY: 10 GH2 
30,40 29.12 31.77 35.14 28.75 


$0.48 30.63 29.82 37.08 28.72 
31.23 30.66 29.25 
WUMBER OF RETURNS: 10 FREQUENCY: 11 GHZ 
$1.34 22.48 34.00 32.62 34.20 
31.7] 32.43 14.50 28.26 28.75 
NUMER OF RETURNS: 11 FREQUENCY: 12 GHZ 
29.15 30215 29.01 27.00 27.84 
31.57 20.52 31.45 29.45 27.16 
29.12 
NUMBER OF RETURNS: 21 FREQUENCY: 13 GH2 
34,75 33-04 33.44 36.51 34.23 
33.26 35.70 36.45 31.40 36.42 
31.75 36.5¢ 20.88 31.10 35.39 
30.44 33.97 32.12 29.80 35.50 
31.75 
NUMSER OF RETUBNS: 14 FREQUENCY: 14 GHZ 
36.62 33.42 32.86 38.35 35.15 
| $2.64 32.32 37.42 32.15 38.62 
30.25 37.95 35.43 38.18 
AUNBER OF RETURNS: 11 FREQUENCY: 15 GH2 
34.26 34.14 33,00 35.82 34.81 
34.14 398,08 35.77 35,93 15.75 
34,20 
HUMIER OF RETURNS: 7 FREQUEACT: 16 GHI 
27.51 38.75 40.90 32.19 38.45 
37.45 41.15 39.49 42.00 


HUMBER OF RETURNS: 4 FRequenct: 17 GHZ 


INCIUENCE ANGLE? 12.5 

SITE-RI0-P2 
NUGECR OF RETURNS: 
NUMBER OF RETURNS: 
NUMBER OF RETURNS: 
NUMBER OF RETURRS: FREGSCACY s 
NUMBER OF RETURNS: FREQUENCY: 
NUMBER OF RETURNS: 17 FREQUENCY: 
37.07 39.21 36.21 37.47 10.33 
40.39 43.06 41.20 40.47 42.44 
42.10 38.70 41.40 40.75 39.20 
40.78 40.44 : 
NUMBER OF RETURNS: 17 FREQUENCY: 
41,92 32.27 43.19 37.37 40.76 
36.20 42.61 37.'70 45.04 36.59 
40.07 37.42 38.75 37.52 37.27 
37.14 39.57 
NUABER OF RETURNS: 8 FREQUENCY: 
40.12 43.26 42.30 43.11 41.50 
42.20 43.10 44.50 
NUMBER OF RETURNS: © FREQUENCY: 


FREQUENCY: 
FREQUENCY ¢ 
FREQUENCY: 


Qoooce 


oe on ae 


77 : 
Pi : ie 
‘ 
| 
1 
| 
INCIDENCE ANGLES 25.0 
INCIRENCE ANGLE? 38.0 : ' 
SITE-R10-F2 SITE-R30-P2 : 
NUMBER OF RETURNS: 2 FREQUENCY: 9% GHZ 
NUMIER OF RETURNS: 09 FREQUENCY: 9 GHZ 39.94 38.40 a 
NUMBER OF RETURNS: © FREQUENCY: 10 GRZ NUMBER OF RETURNS: 9 FREQUENCY: 10 GHZ % 
NUMBER OF RETURNS: tS FREQUENCY: 11 GHZ 36.70 38.24 43.06 48.46 48.14 
48.32 37.85 37.19 37.43 | 
35.44 35.37 38.56 37.75 36.90 NUMBER OF RETURNS: 16 FREQUENCY: 11 GHZ 
40.05 40.88 42.37 38.69 10.95 
34.17 40.19 29.93 37.67 37.24 39.12 42.03 45.83 39.69 42.13 
41.40 40.35 43.54 41.60 40.00 
35.85 37.30 36.89 39.39 34.50 39.40 
NUNBER OF RETURNS: 19 FREQUENCY: 12 GHZ 
NUMBER OF RETURNS: 16 FREQUENCY: 12 GHZ 33.41 35.76 34.14 36.70 34.55 
34.78 34.06 34.65 34.45 35.16 5 
34,58 34.92 31.84 35.11 32.26 33.89 36.12 33.96 35.36 35.30 
r 35.10 33.68 32.95 33.46 
: 34.60 31,52 33.21 32.36 34.23 NUMBER OF RETURNS: 39 FREQUENCY: 13 GHZ a 
i 41.83 43.41 43.96 41.68 38.20 
} 31.78 33,75 31.94 33.13 32.49 44.02 41.15 44.18 38.98 40.36 - 
40.20 40.25 37.75 33.60 37.31 
i 33.65 80.04 40.27 38.99 41.20 40.88 : 
| 42.85 38.97 41.44 40.40 42.50 
i NUMBCR OF RETURNS: 1$ FREQUENCY: 13 6HZ 40.68 41.75 38.25 40.50 37.21 
} 45.34 38.20 43.10 38.93 39.65 
‘ 37.40 37.75 39.20 41.50 36.80 40.75 40.46 45.04 42.30 
NUMBER OF RETURNS: © FREQUENCY: 14 GHZ 
42.65 37.04 30.29 36.56 41.34 NUMBER OF RETURNS: © FREQUENCY: 15 GHZ 
| NUMBER OF RETURNS: 0 FREQUENCY: 16 GHZ 
41.87 39,50 40.22 41.32 40.30 NUMBER OF RETURNS: 21 FREQUENCY: 17 GHZ 
| ; 44.88 44.9% 45.98 46.40 95.95 
NUMBER OF RETURNS: 16 FREQUENCY: 18 GHZ $4.56 47.38 45.72 45.17 45.71 
46.65 45.93 48.15 44.67 48.87 
38.57 38.05 40.86 24.75 41.506 48.27 45.15 45.44 43.50 42.97 


45.19 
21.96 40.70 40.64 38.88 41.73 


NUMBER OF RETURNS: 13 FREQUENCY: 15 GHZ 
39.37 43.80 42.83 40.00 40.41 
43.75 46.00 39.48 39.62 39.14 Ss 


39.26 43.24 42.82 40.16 43.58 ais ] 


33.91 43.83 37.96 48.13 46.47 


WINBER OF RETURNS: 9 FREQUENCY: 14 GHZ 

47.79 A719 46.00 45.85 44.83 ; | 

42.35 42.50 44.16 40.57 

NUMBER OF RETURNS: 9 FREQUENCY: 17 GHZ | 
HM 


46.00 45.75 47.17 47.40 $4.30 


46.82 43,31 49.461 49.44 


| qi]. 
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INCIDENCE ANGLE= 50.0 


SITE~R10-F2 
NUMBER OF RETURNS: 


42.40 40.13 43.37 


40.11 43.50 41.13 
41.26 42.75 2.98 
NUMBER OF RETURNS: 
NUMBER OF RETURNS: 
NUMBER OF RETURNS: 
NUMBER OF RETURNS: 
44.83 43.10 45.40 
42.56 43.92 44.30 
43.66 45.87 44.00 
MUABER OF RETURNS: 
44.29 44.62 46.67 
43240 46.27 44,29 
NUMBER OF RETURNS: 
44.39 43.30 44.02 
44.13 35.75 47.34 
47.60 47.06 
NUMER OF RETURNS: 
49.63 48.20 48.81 
47.79 48.47 46.60 
47.14 30.56 49.06 
48.93 $0.51 
NOMIER OF RETURNS: 


14 FREQUEACY: 
38.33 44.05 
41.60 42.38 
44.23 
@ = FREQUENCY: 
0 FREQUENCY: 
0 FREQUENCY: 
1S FREQUENCY: 


42.90 46.40 
43.42 44.24 
36.94 44.05 
10 - FREQUENCY: 
42.58 44.85 
44.44 45.90 
12 FREQUENCY: 
46.20 45.31 


47.32 48.50 


17) FREQUENCY: 
47.90 48.74 
47.90 47.30 
48.45 48.58 


0 FREQUENCY: 


? GHZ 


10 GHZ 
11 GHZ 
12 GH2 
13 Gaz 


4 GHZ 


13 GHZ 


16 GHZ 
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